Introduction
It is a well-known fact that in a pappian plane any projectivity is uniquely determined by four points, and their images, no three of which are collinear. R. Sturm [1] considered, among others, the problem of unique determination of any projective collineation and correlation by another set of elements. In particular he studied this problem for a collineation and for the set of eight points and eight lines containing their images; for a correlation and the set of eight unhomogenous elements (points, lines, polars). He also posed the following question: Can another set of elements-unnecessarily of the same kind-be given to determine a projectivity in a pappian plane (for example: to determine a collineation-six points, two of their images and four lines containing the images of the remaining four points)? This paper is devoted to the problems of the same kind.
Let P n denote the n-dimensional pappian projective space. Projective collineations in P n will be written in the matrix form: n+l
where det ^(n+ij^n+i) 0, A / 0 (we shall identify a projective collineation with its matrix).
Consider any ra+2 points X\,X2,..., z n +2 in Pn being in general position (no n + l points belong to any n -1 dimensional hyperplane). It is known that if there is another set of points x^x^,..., x' n+2 also in general position (g.p.), then there exists a unique projective collineation A of P n such that
.], » = l,...,n + 2. The question arises whether it is possible to give for such a set of points some other conditions for their images to determine uniquely a projective collineation of P n .
To obtain (n + l) 2 elements of matrix A (Eq. 1) (ra + l) 2 -1 linear equations are necessary (because of homogeneity of P n ).
Consider a set (a) of k points in P n and a set of: mo images, m v pdimensional subspace of P n containing images of m p original points (where p = 1,2,..., n -1; ]£p=i TTi p + m0 = & < (n + l) 2 -1). Note that if we know the coordinates of a point x and its image y then from (1), taking into account that at least one coordinate of y must be different that 0, we get
Hence we have n equations for a,j (i,j = 1,..., n + 1).
If the image y of x belongs to a p-dimensional subspace of P n then it satisfies n -p equations (defining the subspace):
for dij. CONCLUSION 1. In order to determine uniquely a projective collineation of P n the set (a) must satisfy 1) k = 8; mo = 0, mi = 8 (8 points, 8 lines containing the images) 2) k = 6; mo = 2, m\ -4 (6 points, 2 images, 4 lines containing the images). 3) k = 4; mo = 4, m\ = 0 (the "classical case").
Equation (4) is not, however, a sufficient condition to determine the projective collineation. For example in the "classical case" the points and None of this roots satisfies (13). So we can conclude that there exists in P2 system of points anf lines in g.p., satisfying (4) such that non-degenerate projective collineation of P2 mapping the points on the respective lines doesn't exist. All the above calculations were done on a computer using the program MUSIMP (with infinite precision), and other software written specially for this paper. Obtaining the given counter examples was a very tedious task, so we mention only the results, without presenting the particularis.
Summarizing, we see that formula (4) which must be satisfied to determine uniquely a projective collineation of P n isn't sufficient and dopsn't assure the existence of such collineation.
